The effect of different rehydration temperatures (30, 40, and 50°C) and cooking times (2.7, 4.7, 6.7, 8.7, and 10.7 min) at 95°C on the pasting properties of three glutinous varieties and Hom Mali Niaw) from Lao People's Democratic Republic was investigated using rapid visco analyzer. Non-glutinous varieties (IR64 and Doongara) were also analyzed to compare glutinous (amylose <4.5%) and non-glutinous (amylose >15%) varieties. All rice flours took up water at significantly (p < 0.05) higher rates in the case of increased temperature and soaking time, resulting in a decrease in the onset temperature for pasting. Among the glutinous rices, Thadokkham-8 showed a significant (p < 0.05) decrease in peak viscosity in response to increased rehydration time and temperature. For this variety maximum viscosity (2403.3 mPas) was observed at 1 min of rehydration at 30°C and minimum viscosity (1852.0 mPas) at 15 min of rehydration at 50°C. The viscosity values of Thadokkham-11 and Hom Mali Niaw varieties increased to their highest values (1608.7 and 1477.7 mPa.s, respectively) with an increase in temperature to 40°C for 1 min. In general, the glutinous rices produced weaker gel than non-glutinous rices. Extended holding at cooking temperature (95°C) had a more significant (p < 0.05) effect on the glutinous varieties Thadokkham-8 and Thadokkham-11 than on the non-glutinous varieties (IR64 and Doongara) used in this study.
INTRODUCTION
Rice (Oryza sativa L.) has been a staple food in the majority of countries in the Asian continent, and its consumption is also growing in other parts of the world following changes in demography and in the eating habits of the population. It has been reported that rice has been cultivated in China and Thailand dating from about 6000 B.C. [1, 2] There are different cultivars of rice grown throughout the world, [3] each cultivar exhibiting distinct physico-chemical properties, and the type of the starch present influencing the cooking quality. [4] Consumer preference is normally dependent on the growing location and this is a crucial factor for the selection and utilization of rice cultivars in a given location. [5] Rice is generally classified into glutinous and non-glutinous categories on the basis of the type of starch found in the endosperm. There are two types of starch found in rice, namely, amylose and amylopectin. Amylose consists predominantly of linear chains of α-D-glucose units, whereas amylopectin has a more branching tree-like structure. [6] The proportion of amylose and amylopectin strongly affects the appearance, as well as the cooking characteristics of rice grain. [7] When the amylose content in rice is lower than 5%, the rice is classified as glutinous. [8] Glutinous rice, also known as sticky or waxy rice, has a chalky and opaque endosperm because of the presence of air spaces between the starch granules. [9] When cooked, the grain usually loses its shape and becomes very sticky. [10] On the other hand non-glutinous or non-waxy rice kernels have a translucent appearance and contain amylose as well as amylopectin. The cooked grain of non-waxy rice tends to retain its shape and is less sticky. [11] Waxy varieties of rice are grown in many countries, including Lao People's Democratic Republic (PDR), Thailand, China, Myanmar, Vietnam, Cambodia, Japan, Bangladesh, and India. [12, 13] It is consumed as a sweet dish, as a breakfast cereal, or as a speciality steamed rice in banana leaves in Thailand, Myanmar, Cambodia, India, China, and Vietnam. In Lao PDR, waxy rice is a staple food which consumed by most of the population on a daily basis. Lao PDR has the highest per capita consumption of rice in the world, [14] and 85% of the rice produced is the glutinous type. [15] Among the wide range of improved glutinous rice varieties grown in lowland farming systems in Lao PDR are: Hom Mali Niaw (HMN), Thadokkham-8 (TDK8), and Thadokkham-11 (TDK11). [16] A knowledge of pasting properties is a key indicator of the processing quality of cereals including rice and rice products. For example, an understanding of the pasting behavior can help a processor in optimizing ingredient concentrations and temperature-pressure-shear limits when producing a desired product. [17] Pasting properties are often estimated from pasting curves obtained using a rapid visco analyzer (RVA), a temperature controlled viscometer that monitors the resistance of a cereal grain sample to a specified shear. At the beginning, the RVA was introduced in 1980s as a means of rapidly measuring the extent of sprout damage in wheat affected by rain before harvest. [18] Originally, it was built to operate at a constant temperature (95°C), but the addition of variable and controlled heating and cooling made the instrument more versatile, and enabled its use in the measurement of the pasting properties of other cereal starches under variable conditions. [19] Currently the RVA is an industry-wide instrument which is used extensively for product development, quality, and process control and quality assurance of various cereals and starches. [20] Standard methods for measuring starch pasting properties have been developed and have also been approved by the American Association for Cereal Chemists (AACC). [21] However, the ability of RVA to differentiate between samples and to predict the quality of products may vary under various operating conditions. [22] [23] [24] The pasting properties measured by RVA can indicate the cooking characteristics of rice to certain extent. [25] Cooking time is normally the time required for 90% of the kernels to become completely translucent when cooked by immersion in distilled water at 95 ± 1°C. [26] However, for RVA analysis, the grain is ground to millimeter size. Therefore, it is not the same as cooking whole grains, but the technique is still found to provide useful information on the cooking properties of rice. [27] Numerous studies have been done aimed at predicting rice cooking behavior. [28, 29] In most of these studies the focus has generally been to develop a link between cooking time and rice physicochemical characteristics. [30] It has been widely reported that kernel size and shape (especially thickness) are the key factors influencing cooking time, but cooking time is also dependent on the composition of the rice kernel, as rice with high protein [31] and amylose contents [4] has been found to have a longer cooking time. Glutinous rice varieties with low amylose content have been found to have different pasting properties than non-glutinous varieties. [32, 33] PASTING PROPERTIES OF GLUTINOUS RICE FROM LAO PDR Prior to cooking, the soaking (rehydration) makes the grain softer, enabling water uptake by the starch during gelatinization. [34] Rehydration is a slow and diffusion limited process. Besides the inherent effect of rice kernel composition and internal structure, diffusivity of water is a function of time and temperature. [35] Warm water rehydration is a common method used to shorten the soaking time, because higher temperature will increase the hydration and diffusion rates. Rehydration should be done below the starch gelatinization temperature in order to reduce the leaching of solids and unintended gelatinization during this process. [29] Thus, to improve the cooking properties and quality, rice is sometimes soaked in water for hours before cooking; however, there is limited data available relating to the effects of soaking temperature and soaking time for different types of rice. [36] This also applies to glutinous varieties of rice, as systematic studies on the effects of soaking time and temperature on glutinous varieties are very limited in the literature. Moreover, no such information is available on the glutinous varieties that are widely grown and consumed in Lao PDR. This study was aimed at investigating the effect of rehydration time and temperature and extended holding during cooking, on the pasting properties of the common Laotian glutinous rice cultivars. Two non-glutinous rice varieties were used as reference rice samples for comparison purposes. The results of the study provide a new data in the literature on the pasting properties of common Laotian glutinous rice varieties.
MATERIALS AND METHODS

Materials
Three cultivars of glutinous rice (TDK11, TDK8, and HMN) were used in this study. The freshly harvested and milled TDK8 was provided by National Agriculture and Forestry Research Institute (NAFRI), Lao PDR, while about 8-months old TDK11, HMN, and the reference non-glutinous rice varieties, IR64 and Doongara (DG), were provided by Rice Research Australia Pty Ltd (RRAPL), Mackay, Qld, Australia.
Grinding of Rice Kernels
All rice samples were ground to flour using a hammer mill equipped with a plate of 0.75 mm size. The samples which passed through this plate were used for RVA analysis.
Apparent Amylose Content (AAC)
The AAC of rice samples was determined by iodine colorimetric method. [37] This method is based on the fact that iodine-amylose complex formation gives a blue color but iodineamylopectin gives a purple color. This means that the iodine-amylose complex absorbs other light spectrums, but reflects the blue. Measuring the absorbance in non-blue region (peak absorbance at 600 nm) will provide the amount of amylose present in a sample. [38] Samples (20 ± 0.1 mg) in a tube (round bottom with Teflon cap) were dispersed with 8 mL 90% dimethyl sulfoxide (DMSO) (v/v) and thoroughly mixed with vortex for 5 min. To establish a standard curve, a series of potato amylose (Sigma A-0512) and waxy maize amylopectin (Sigma S-9679) mixtures at different ratios at the same solids concentrations were dissolved in 90% DMSO (v/v) in the same way as the test samples. The tubes containing samples were heated in a water bath at 85°C for 15 min with intermittent mixing, allowed to cool to room temperature (~45 min) and then diluted to 25 mL with deionized water. Then, 1 mL of the diluted solution was mixed with 40 mL of deionized water and 5 mL iodine reagent (2.5 × 10 -3 M I 2 /6.5 × 10 -3 M KI) in a 50 mL volumetric flask. The tubes with these diluted 2028 NAWAZ, FUKAI, AND BHANDARI solutions were vortexed for thorough mixing and left for 15 min at room temperature for color development. The absorbance of the standards and samples was measured at 600 nm against a blank reagent as the reference. The AAC was determined from the amylopectin/ amylose standard curve.
Pasting Properties
The pasting properties of rice flours were determined according to the AACC International Method 61-02.01 [21] by using a RVA (3D model Thermocline Windows Control and analysis software, Version 1.2 [New Port Scientific, Sydney, Australia]). To calculate the sample size for RVA, the moisture contents of all the samples were measured according to the AACC International Method 44-40.01 (AACC 1999) by using a vacuum oven. Based on the moisture contents, the sample and deionized water required for each cultivar were calculated as follows: TDK11 (3.00 g sample and 25 mL deionised water), TDK8 (3.01 g sample and 25 mL deionized water), HMN (3.01 g sample and 25 mL deionized water), IR64 (3.02 g sample and 25 mL deionized water), and DG (3.00 g sample and 25 mL deionized water). Deionized water was dispensed in RVA canisters. Accurately weighed samples were transferred onto a water surface in the canisters. Subsequently, a RVA paddle was placed in each canister and firmly inserted into the RVA. Samples were mixed at 960 RPM for 10 s to make a homogeneous solution. After 10 s, the RPM was reduced to 160, which was maintained until the end of the run. A standard program of heating and cooling cycles was: holding the sample at 50°C for 1 min, followed by heating to 95°C in 3.45 min; holding at 95°C for 2.7 min, then cooling to 50°C in 3.91 min and holding at 50°C for 1.24 min.
Effect of Rehydration Time and Temperature
The effect of rehydration time and temperature on the pasting properties of the rice flours was investigated by altering the standard AACC International Method. The rice flours were rehydrated at different temperatures for different periods of time: control (50°C for 1 min), t 1 (50°C for 15 min), t 2 (50°C for 30 min), t 3 (40°C for 1 min), t 4 (40°C for 15 min), t 5 (40°C for 30 min), t 6 (30°C for 1 min), t 7 (30°C for 15 min), and t 8 (30°C for 30 min). The remainder of the procedure was left unaltered. These temperature conditions were chosen based on the practical rehydration temperature of rice prior to cooking.
Effect of Holding Time at 95°C
The effect of holding time at 95°C on the pasting properties of rice flours was investigated by altering the standard AACC International Method. This was intended to determine the effect of prolong shear on the rice at the cooking temperature. The rice flours were held at 95°C for different time periods, control (2.7 min), T 1 (4.7 min), T 2 (6.7 min), T 3 (8.7 min), and T 4 (10.7 min). The rest of the procedure was left unaltered.
Statistical Analysis
All treatments were replicated three times to get mean values. The reported data for the pasting temperature (P temp ), peak viscosity (V p ), trough viscosity (V t ), breakdown (BD), final viscosity (V f ), and setback (SB) for all rice the flours were analyzed by analysis of variance using Minitab R16 (Minitab ® for Windows Release 16, Minitab Inc., Chicago) in order to determine significant differences. The data was then analyzed using Tukeys pair-wise comparison, at 5% level of significance, to compare the results between different treatments.
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RESULTS AND DISCUSSION
AAC
The rice cultivars selected for this study represented a wide variation in AAC, ranging from 3.72 to 19.71% (Table 1 ). Previous studies reported that AAC of various waxy and non-waxy rice genotypes ranged from 0% to as high as 29.2%. [17, 39] As expected, TDK8, TDK11, and HMN, contained very low levels of amylose, and are, therefore, classified as glutinous rice varieties, while IR64 and DG (with amylose contents in the range of 14.92 and 19.71%) are classified as non-glutinous rice varieties. The variation in AAC has been reported to differ with the botanical source of the starch and is usually affected by the climatic and soil conditions during grain development. [40] [41] [42] This study revealed how the glutinous and non-glutinous group would respond to an extension of rehydration and cooking time (holding at 95°C). The results (Fig. 1) , show a positive correlation among the AAC and P temp ; the higher the AAC the higher will be the P temp . The onset of gelatinization is indicated by the P temp . The glutinous varieties had significantly (p < 0.05) lower P temp than the non-glutinous cultivars (IR64 and DG) used in this study.
Effect of Rehydration Time and Temperature on Pasting Properties
The viscograph is designed to study the three basic properties of starch. First, when starch particles are subjected to heat with water they will swell, that forms a paste and provides a body. The second 
Change in pasting temperature (onset of gelatinization) with increasing apparent amylose content (AAC).
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important property of the starch is the stability of the body or paste or the viscosity. The third property is the extent of paste congelation while cooling. The representative RVA curves for selected glutinous rice varieties (TDK11, TDK8, and HMN) under standard analytical conditions showing all the pasting attributes, are presented in Fig. 2 . The temperature at the onset of the rise in the viscosity, known as P temp , is considered as an indication of the minimum temperature required for cooking. [43] The equilibrium point between starch granules swelling and polymer leaching is known as V p . This normally happens close to 95°C in RVA analysis and can represent the cooking temperature of rice. It is the maximum viscosity attained by gelatinized starch during heating. V p indicates the water binding capacity of starch granules [44] at this temperature. In fact, this viscosity value also depicts a balance between water holding capacity and BD of starch at the shear rate. During the hold period at this temperature, the samples are subjected to a period of constant mechanical shear stress. Continuous stirring of the RVA pedal at high temperature (95°C) can result in disruption of starch granules and a reduction in viscosity, which eventually reaches to a minimum value, known as V t . [45] The difference between peak and V t is commonly referred to as BD viscosity. Re-alignment of starch molecules occurs when the mixture is allowed to cool; consequently a gel is formed. This leads to enhanced viscosity known as V f . It is usually considered a quality parameter to measure the strength of gel upon cooling. [46] The range of the RVA curve between the trough and V f is usually referred to as the SB region. The difference between the two ends of this region is known as SB viscosity. [27] The effect of rehydration time and temperature on the pasting properties of glutinous and non-glutinous rice cultivars with various amylose contents used in this study is shown in Figs. 3, 4 , 5, 6, 7, and 8.
P temp
Variations in the P temp are governed by a range of factors but the type of starch in the endosperm is the most significant factor. [47] It is now a very well-established concept that water uptake by the FIGURE 2 Representative RVA curves of selected glutinous varieties (TDK11, TDK8, and HMN) at standard RVA analysis.
PASTING PROPERTIES OF GLUTINOUS RICE FROM LAO PDR
2031
starch granules is directly proportional to time and temperature of rehydration. [48, 49] Higher water uptake will result in a decrease in the onset P temp , which is also a trend observed in all glutinous rice varieties investigated in this study (Fig. 3) . This effect was not found in the non-glutinous variety IR64 but was found in the variety DG. This indicates that the effect is variety dependent and will certainly be influenced by the physicochemical characteristics of the grain. [33] P temp for TDK11 after 1 min of soaking was more significantly (p < 0.05) reduced at 50°C, when compared with 30 and 40°C. However, soaking time did not have a significant (p > 0.05) effect. A similar trend was observed for the varieties TDK8 and HMN. The results revealed that 1 min of soaking of flour particles (≤750 µm) at ambient temperature is optimum for the onset of gelatinization. [50] Among the waxy rices, TDK8 exhibited the highest P temp during all rehydration conditions (Fig. 3b) . Pasting properties are related to amylopectin branch chain length distribution. The presence of longer chain branches contributes to increased P temp . [51] The higher proportion of 
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NAWAZ, FUKAI, AND BHANDARI long chains (degree of polymerization (DP) ≥ 37) in amylopectin results in a relatively high level of stabilized starch granules, leading to higher P temp or the gelatinization temperature. [52] IR64 and DG (non-glutinous varieties) had higher P temp than the glutinous varieties TDK11, TDK8, and HMN. This means that the absence or low amount of amylose can also facilitate the gelatinization of amylopectin. Similar observations have also been reported by Tran and co-workers for other rice varieties. [53] V p
The temperature of soaking had a much greater impact on V p than the duration of soaking. Different glutinous rice cultivars behaved in a diverse manner when treated with various soaking times and temperatures (Fig. 4) . The V p of TDK11 (Fig. 4a) showed a significant (p < 0.05) increase when soaked at 40°C, while a further increase in temperature had no significant (p > 0.05) 
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effect. It is also observed that the duration of soaking had no significant (p > 0.05) effect on V p , with the exception of 30 min of soaking at 40°C which resulted in a significant (p < 0.05) decrease in V p . TDK8 showed a significant (p < 0.05) decrease in the V p with increase in soaking temperature. Maximum viscosity (2403.3 mPa.s) was observed from 1 min of rehydration at 30°C
, and minimum viscosity (1852.0 mPa.s) was observed after 15 min of rehydration at 50°C (Fig. 4b) . HMN showed a significant (p < 0.05) increase in V p at 40°C, with a further increase in temperature resulting in a significant (p < 0.05) decrease in viscosity (Fig. 4c) . TDK8 showed a significant (p < 0.05) decrease in the V p with increase in rehydration time and temperature. Maximum viscosity (2403.3 mPa.s) was observed after 1 min of rehydration at 30°C, and minimum viscosity (1852.0 mPa.s) occurred after 15 min of rehydration at 50°C (Fig. 4b) . The V p of TDK11 and HMN increased to highest values (1608.7 and 1477.7 mPa.s, respectively) with an increase in temperature up to 40°C for 1 min (Figs. 4a and 4c) . A further increase in either rehydration time or temperature decreased the V p in both TDK11 and HMN. HMN showed the lowest V p for all treatments. You et al. [54] suggested that the amylopectin with more short chains 
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NAWAZ, FUKAI, AND BHANDARI (DP6-12) would result in a lower P temp and V p , as the short branch chains do not provide strong interactions [55] to maintain the integrity of the swollen granules resulting in lower V p . V p is the balance between starch swelling and BD at the given shear rate. In the non-glutinous rices, the variety DG showed susceptibility toward changes in rehydration conditions (Fig. 4e) , with an increase in time and temperature of soaking increasing the equilibrium point of granules swelling and leaching of amylose. [56] IR64 was quite stable in all soaking conditions and no significant changes were recorded (Fig. 4d) .
V t and BD
TDK11 and HMN flours showed significantly higher BD at 40°C (Figs. 5a and 5c ). Among the waxy rice varieties, higher BD was observed for TDK8 (Fig. 5b) . Mostly BD is correlated with V p , the higher the V p the greater the level of BD. [57] In general, a longer soaking time was not reflected in significant differences in the V t of the rice samples (Fig. 6) . However, the temperature of soaking showed reduction in the V t in all rice varieties with the exception of TDK8 which actually showed an increasing trend. The reduction in V t was much greater for the samples soaked at 50°C. Thus, the BD of starch granules exhibited a strong positive correlation with soaking time and temperature among both the glutinous and non-glutinous rice cultivars evaluated (Fig. 5) . A high level of BD is associated with a high degree of collapse of swollen starch granules (low V t ). This may indicate softer texture of the gel or cooked grain.
V f and SB
The V f was measured by cooling the sample to 50°C. The increase in viscosity due to cooling reflects the effects of temperature on viscosity and retrogradation of starch. Retrogradation ability of straight chain amylose molecules is much higher and faster than for branched amylopectin. [58] The glutinous varieties containing a very low amount of amylose retrogrades very slowly. [59] Similar observations were recorded in this study through the observation of reduced V f of the gel (Figs. 7 and 8 ). Among the glutinous rices, TDK11 (Fig. 7a) and TDK8 (Fig. 7b) showed significantly (p < 0.05) high SB at 40°C from soaking for 1 min while HMN (Fig. 7c) showed significantly (p < 0.05) high SB at 50°C after soaking for 1 min. Non-glutinous rices IR64 and DG ( Fig. 7d and 7e , respectively) showed significant (p < 0.05) increase in SB with increase in soaking temperature. For both varieties maximum SB was observed at 50°C. It is observed that among the soaking conditions only temperature significantly affects the SB rather than time of soaking.
With a decrease in soaking temperature to less than 40°C, strong resistance was recorded by the RVA paddle resulting in high V f . The soaking time did not show a strong effect on the V f but all glutinous varieties showed a decline in V f at higher soaking temperature. Among three varieties, TDK8 (Fig. 8b) showed the greatest sensitivity to soaking temperature. Similar effects were observed in the non-glutinous rices (both IR64 and DG), but the retrogradation would be higher in non-glutinous rices due to the presence of higher amounts of amylose.
Effect of an Extension of Holding Time at 95°C on Viscosity
Increased shear at cooking temperature is expected to increase the BD, and reduce trough and final viscosities. The effect of extended holding time at 95°C on the pasting properties of all rice cultivars used in this study is shown in Fig. 9 . As expected, there was a significant difference (p < 0.05) in the pasting properties of all five glutinous and non-glutinous rice cultivars used in this study. V p for all cultivars with various amylose contents was significantly (p < 0.05) different (Fig. 9a) . However, there was no significant (p > 0.05) difference of holding time at 95°C on the V p of TDK8, HMN, DG, and IR64 but V p of TDK11 flour increased significantly (p < 0.05) with an increase in holding time from the control to 4.7 min, but remained constant with any further PASTING PROPERTIES OF GLUTINOUS RICE FROM LAO PDR increase in holding time. In this case TDK11 was found to be more resistant than the other varieties to BD of the swelled starch particles during shearing at 95°C. This indicates that not only the amylose content, but also the starch grain structure, will contribute to the BD of gelatinized and swelled starch.
The V p is followed by the disruption of starch granules during holding at the same temperature. This period is usually accompanied by a reduction in the viscosity, which eventually reaches a minimum value. This minimum viscosity attained by the starch granules during RVA run is known as V t . [17] The loss of viscosity is caused by leaching of amylose and also BD of the swelled granules due to the shear in RVA. A lot of variation was observed in V t of the glutinous and nonglutinous cultivars used in present study (Fig. 9b) , with extended holding at higher temperature (95°C) having a significant (p < 0.05) effect on the glutinous cultivars TDK11 and TDK8, and for non-glutinous cultivar IR64. The variety DG showed resistance toward extended heating up to 6.7 min, after which there was a significant (p < 0.05) disruption of granules and possibly leaching of amylose from starch granules was observed, resulting in decrease in V t . While HMN flour was quite stable with extended holding at 95°C, there was no significant (p > 0.05) change in V t . Among the glutinous rices, maximum BD was observed in TDK8 followed by TDK11, while the least amount of BD was observed in HMN (Fig. 9c) . BD of TDK11 and HMN significantly (p < 0.05) increased up to 4.7 min, with further cooking having no significant (p > 0.05) effect on BD. Significant (p < 0.05) BD was observed in TDK8 up to 6.7 min of cooking, further cooking had no significant (p > 0.05) effect. In the non-glutinous rices, IR64 showed higher BD than DG. Both varieties had significantly (p < 0.05) higher BD and leaching of amylose up to 4.7 min of cooking, with further cooking having no significant (p > 0.05) effect on BD in either of these varieties.
Flour of glutinous rice cultivars produced weaker gels at the final temperature of cooling (50°C) than the non-glutinous flours (Fig. 9d) . Among the glutinous rices, TDK8 had significantly (p < 0.05) higher V f and SB than the other glutinous rices (TDK11 and HMN; Figs. 9d and 9e). Significantly (p < 0.05) higher V f and SB was observed in TDK11 up to 4.7 min of cooking, with a further increase in cooking time having an effect on SB and V f . TDK8 behaved in an entirely different manner than TDK11. Increased cooking time resulted in a significantly decline in V f and greater SB up to 4.7 min. Further cooking resulted in low V f , but the effect was non-significant. There was no significant (p > 0.05) effect of extended cooking on the V f and SB for the variety 
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NAWAZ, FUKAI, AND BHANDARI HMN. Among the non-glutinous rices, IR64 showed a significant (p < 0.05) decline in V f and SB up to 4.7 min, with any further increase not resulting in further significant differences in either V f and SB. The variety DG showed quite stable behavior toward extended cooking, resulting in no significant differences in V f and SB. Therefore, in general, the effect of holding at 95°C and prolonged shear exhibited the same effects on glutinous and non-glutinous varieties and was variety dependent. Hasjim and co-workers [60] also reported that increasing the cooking time at 95°C longer than 4 min caused only small changes in the trough and the V f of polished long-grain rice flour.
CONCLUSION
A knowledge of rehydration and cooking attributes of various glutinous and non-glutinous rice varieties is very important, as rice is a major ingredient in many processed foods. As expected, significant differences in the pasting properties of various glutinous varieties from Lao PDR were observed. Water uptake by the flour of all rice varieties was directly proportional to the time/ temperature of rehydration. P temp depends on the amylose content, the higher the amylose the higher will be the onset temperature of starch gelatinization. Among the glutinous rice varieties tested, TDK8 showed the greatest response to rehydration conditions, resulting in highest V p . The rice cultivars evaluated in the study showed diverse response when treated with extended cooking. For the glutinous variety TDK8 and non-glutinous variety, IR64 starch granules showed a higher BD in response to extended cooking, resulting in reduced V t and reduced retrogradation. Therefore, it is recommended that for glutinous rices, especially TDK8, extended cooking will result in a better cooked product. This work has generated the pasting data for the most popular glutinous varieties consumed in Lao PDR. Further work is being undertaken on the cooking and textural attributes of whole grain of these glutinous varieties as RVA analysis can only use ground samples.
